Short-chain fatty acids (SCFA) are so regularly produced by obligate anaerobic bacteria that they are used as a taxonomic tool. Gas-liquid chromatography (GLC) has been used to detect SCFA in clinical specimens or in blood cultures as a means of diagnosing anaerobic bacterial infection.1-5 The aim of our study was to discover (1) which of these acids are the most specific anaerobe markers, and (2) whether significant amounts of these specific acids correlated well with the presence of anaerobes in blood cultures. We and aerobic and anaerobic subcultures were made, as follows. Samples of each bottle were withdrawn with a sterile needle and syringe and inoculated on to three different media: (a) Columbia agar base supplemented with 5% sheep blood; (b) chocolate blood agar; and (c) freshly prepared brucella agar supplemented with 5 % sheep blood, hemin (5 ug/ml), and vitamin K, (10 Kg/ml). Columbia agar plates were incubated in normal atmosphere at 370C for 24 hours. Chocolate blood agar plates were incubated in air with 5-10% CO2 at 370C for 48 hours, and brucella agar plates were incubated in anaerobic atmosphere (GasPak anaerobic system BBL) at 370C for 48 hours. Aerobic and facultatively anaerobic bacteria were identified by standard procedures.6
Short-chain fatty acids (SCFA) are so regularly produced by obligate anaerobic bacteria that they are used as a taxonomic tool. Gas-liquid chromatography (GLC) has been used to detect SCFA in clinical specimens or in blood cultures as a means of diagnosing anaerobic bacterial infection.1-5 The aim of our study was to discover (1) which of these acids are the most specific anaerobe markers, and (2) whether significant amounts of these specific acids correlated well with the presence of anaerobes in blood cultures. We hoped that by limiting the GLC analysis to the detection of volatile fatty acids (VFA) the technique could become part of the routine processing of blood cultures in clinical laboratories where large numbers have to be examined.
Material and methods

BLOOD CULTURE PROCEDURES
Blood was inoculated (10%, v/v) into one bottle each of brain-heart infusion (BHI) broth and thioglycollate broth under vacuum with CO2 and with 0-025 % sodium polyanethol sulphonate. On Non-volatile fatty acid methylation and extraction For the non-volatile lactic and succinic acids 0 4 ml 50% H2SO4 and 2 ml methanol were added to 1 ml of the supernatant. The mixture was heated to 60°C for 30 min. Then 1 ml water and 1 ml chloroform were added and mixed by gentle inversion of the tube 20 times. After centrifugation 1 pg of the chloroform phase was injected into the column. Chromatograms evaluation The approximate concentration values of acids (,umol/ml) in the test samples were calculated by comparing the peak heights of the test sample with those of the appropriate acid standards. Blood cultures without growth were analysed to serve as controls. Significant amounts of acetic and lactic acids were found and traces of butyric, iso-valeric, and succinic acids. According to these findings and for the purpose of study propionic, butyric, iso-valeric, and succinic acids were the SCFA considered. Their amounts were termed as significant when propionic and isovaleric acids were 0-1 ,umol/ml, butyric acid 0-2 fkmol/ml, and succinic acid 0 5 ,umol/ml. Iso-butyric acid was not considered because this peak was not well resolved from propionic acid by our column. studied but only 29 of them yielded anaerobes, and of these all but one had also significant amounts of butyric or iso-valeric acids, or both. There were 41 cultures that contained succinic acid without significant amounts of butyric or iso-valeric acids and, with only one exception, all of them contained only aerobic or facultatively anaerobic bacteria (Fig. 3) . When blood cultures yielding corynebacteria or propionibacteria as the only isolate (one case and 28 cases respectively) were not considered (Table 4) good correlations for the recovery of anaerobes and the presence of butyric and/or iso-valeric acids were maintained and the only false-positive results disappeared-that is, none of the blood cultures with butyric and/or iso-valeric acids failed to grow anaerobes.
MICRO-ORGANISMS RECOVERED FROM CULTURES
Discussion
In previous reports SCFA such as propionic, isobutyric, butyric, iso-valeric, and succinic acids have been considered as metabolic fingerprints of the presence of anaerobes in clinical specimens. Gorbach et al.1 found a good correlation between the recovery of anaerobic Gram-negative bacilli and the presence of iso-butyric, butyric, and succinic acids in clinical specimens. Phillips et al.2 were always able to isolate anaerobes from samples in which volatile acids other than acetic were detected. Wust3 found that 24 out of 26 blood cultures yielding obligate anaerobic bacteria had significant amounts of propionic, isobutyric, butyric, iso-valeric, and/or succinic acids. Our results suggest that butyric and iso-valeric acids are the metabolic products that most reliably indicate the presence of anaerobes in blood cultures. We agree with Wust3 that the presence of succinic acid has to be interpreted with caution for it could be produced in fairly large amounts by aerobic or facultative anaerobic bacteria. The same applies to propionic acid. Therefore, although the detection of succinic and propionic acids is invaluable for the identification of isolated anaerobic bacteria, none of them can be used as a reliable indicator for the presumptive differentiation of anaerobic from aerobic infection. 5 If succinic acid is not looked for the technique is simplified without decreasing its efficiency. In fact, the sensitivity is almost the same (in our study only one out of 41 blood cultures with succinic acid and without butyric or iso-valeric acids yielded anaerobes) and the specificity is increased (40 out of 41 blood cultures with suceinie acid and without butyric or iso-valeric had only aerobes).
In our experience, taking butyric and iso-valeric acids as the anaerobe markers, the method would have a sensitivity of 87-89 % (blood cultures with anaerobes that could be detected by the presence of metabolic markers) and a specificity of 89-1000/, (blood cultures with SCFA considered as anaerobe markers that grow anaerobes). Since the SCFA of taxonomic relevance were regularly produced in the blood culture medium a presumptive identification to genus level could be made in most cases when, as usual, direct GLC analysis and direct Gram stain were performed simultaneously. That 
